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Art Unit: 1792 ' 

Claim Rejections '35 use §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
: subject matter which, the applicant regards as his invention. 

Claims 2, 8, 9-21 rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In claim 2, the term "a polysilicon sacrificial second film" renders the metes and bounds 
of the claim unclear since it is unclear whether it refers to the same layer or a different layer fi-om 
the second dielectric layer (claim 1 , line 3). If it refers to the same layer, then the term lacks 
proper antecedent basis. 

In claim .8, the terms "a dielectric first film" and "a sacrificial second film" render the 
.metes :and bounds of the claim unclear since it is unclear whether they refer to the same layer or 
different layers from the first and second dielectric layers (claim 1, lines 2-3). If they refer to the 
same layers as in the base claim, then the terms lack proper antecedent basis. 

In claim 9, it appears that the terms "a dielectric first film" (line 5) and "a sacrificial 
second filrn" (line 6) lack proper antecedent basis. The term "sacrificial second film" is also 
used in claims 11-21. 

Claims 10-21 are rejected because they fail to cure the indefiniteness of their base claim. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

; Claims 46-50 are rejected under 35 UXC 102(b) as being clearly anticipated by Lee et 
al(KR 2001-03 7699 A). ^ 

Lee discloses a process comprising: 
. forming a recess in a first dielectric stack including a first dielectric layer 1 10 (a nitride 
layer) 'on a substrate (layers 10-90) and a second dielectric layer 120 (an oxide layer) formed of a 
material different from the first dielectric layer (abstract, lines 1 1-13, the dry etch step); 

forming a conductive structure 130 in the recess having vertical sidewalls (the figures 
depict vertical sidewalls), wherein the conductive structure is partially embedded in the recess 
and is'formed to, extend above the first dielectric stack (see Figure 2b where layer 130 is above 
120 and thus extends above the first dielectric stack); and 

electrically isolating the conductive structure (the etch-back step, abstract, line 1 5). 

• Claim Rejections -35 use §103 

the following is a' quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
^ suc\\ that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 4-5\ are rejected under 35 U,S.C 103(a) as being unpatentable over Lee et al (KR 2001- 

037699 A) in view of Choi (US 6M594) and O'Brien (US 5,817 J82) 
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Lee discloses a process comprising: 

forming a first dielectric layer 110 on a substrate (layers 10-90); 

forming a second dielectric layer 120 on the first dielectric layer; 
: forming a first recess in the first and second dielectric layer to expose a portion of the 
substrate (abstract, lines 11-13, the dry etch step); 

. forming a conductive structure 130 in the first recess having vertical sidewalls (the 
figures depict vertical sidewalls); 

first etching ("etch-back process" or SOG elimination, abstract, lines 15-16) to expose a 
first portion of the conductive structure; 

second non-wet etching (dry etch, abstract, lines 16-18) to expose a second portion of the 
conductive structure. 

.Lee fails to disclose (in the abstract) how the etch-back is performed, or how the SOG is 
eliminated. 

Ctioi teaches that SOG can be eliminated by using wet etching (coL8, lines 24-27). It 
would have been obvious to one with ordinary skill in the art to use a first wet etching process to 
expose: a first portion of. the conductive structure in the method of Lee because Choi teaches that 
this is a useful technique for eliminating SOG. 

Lee fails to teach first rinsing of the conductive structure. 
' O'Brien teaches that it is usefijl to rinse after etching in order to remove etchant residues 
that may impact subsequent processing, device yield or reliability (col.4, lines 8-13). It would 
have been obvipus to rinsie after exposing the conductive structure in the modified method of Lee 
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because O'lBrien teaches that it is useful to rinse after etching in order to remove etchant residues 
that may impact subsequent processing, device yield or reliability. 

As to claim 4, Choi teaches that the first etching includes a wet process (SOG removal) 
and Lee discloses that the second etching is a dry process (dry etch). 

As :to claim 5, Lee teaches that the substrate includes a single dielectric stack 1 10,120, 
however the abstract does not disclose how they are deposited. It would have been obvious to 
one with ordinary skill in the art to form by vapor deposition since it is a conventional technique 
for forming dielectric layers. 

Claims 6, 8-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al 
(KR 2001-037699 A) in view of Choi (US 6M594), O'Brien (US 5,817 J82) andKangetal 
(US 2004/0175884 Al), 

The discussion: of modified Lee from above is repeated here. 

As to claim 6, Lee does not disclose the composition of an oxide. Kang teaches that a 
useful composition for forming capacitors similar to Lee is phospho silicate glass 220 ([0037]). 
It would have been obvious to one with ordinary skill in the art to form PSG as the oxide in the 
modified method of Lee because Kang teaches that it is a useful composition for forming oxides 
in naethods; to form capacitors. 

As to claims 8-9, the modified method of Lee discloses to form the recess in a dielectric 
first and second film 1 10, 120 that is disposed above the substrate 10-90, and that oxide 120 of 
Lee is useful to; form, as taught by Kang, to be PSG sacrificial second film 220 (since it is 
removed i4 Fig.3G). It would have been obvious to one with ordinary skill in the art that the 
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second film (PSG in the modified method of Lee) is a sacrificial film because Kang teaches that 
it is useful to form the final product without the oxide film. ■ 

As to cliaims 10-1 1 , Lee discloses etching the a polysilicon sacrificial second film that is 
disposed over the substrate (the etch-back to expose the 4^*^ oxide). 

As to claim 12, Lee and Choi do not disclose the etch rates. However, the etch rate is 
result effective variable since a fast etch rate saves time whereas a slow etch rate provides'for 
more contrioL It would have been obvious to one with ordinary skill in the art to etch at the cited 
rates in the modified method of Lee because the etch rate appears to reflect a result-effective 
variable which can be optimized. See MPEP 2144.05 IIB. 

As to ckims 11-21, also see the rejection of claim 5. 

Claims 40-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al 
(KR 2001-037699 A) in view ofJost et al (US 5,966,611) and Sell (US 2004/0147074 Al). 
The discussion of Lee fi"om above is repeated here. 
As to claim 40, Lee discloses a process comprising: 

stripping a material (SOG) firom a conductive structure 130 (polysilicon) embedded 
therein haying vertical sidewalls (see figures), wherein the conductive structure is coupled to a 
substrate active area 1 00. ; 

Lee fdils to teach that the material that is stripped is amorphous carbon. 

Jost teaches that a sacrificial film 54 over a conductive structure 50 (Fig.4) may comprise 
silicohipxide or amorphous carbon (cpl.3, lines 43-48). Jost also teaches that the amorphous 
carbon may be selectively etched from polysilicon (col.4, lines 61-62). It would have been 
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obvious to one with ordinary skill in the art to selectively etch amorphous carbon from the 
conductive' structure in the method of Lee because Jost teaches that it is a useful, alternative 
material for.silicon oxide in methods to form capacitors. 

Lee fgiils to explicitly disclose the aspect ratio. The aspect ratio determines the density 
and pirbpertieis of the final device device, in that a higher aspect ratio. 

' Sell teaches that trench capacitors typically have aspect ratios v^ithin the range cited 
([0020]). It would have l^een obvious to vary the aspect ratio to that cited because Sell teaches 
that they are a useful, typical value for trench capacitors. 

As to claim 41, Lee discloses that the conductive structure includes a container capacitor 
and Jost teaches that the amorphous carbon may be striped by an oxygen plasma (coL4, lines 61- 
63). ■ I- 

As to claims 42-45, it would have been obvious to include a TEOS-silicon oxide, BPSG, 
or polysilicon a broadly cited, since they are conventional films in semiconductor devices. 

Claims 22-39 are Rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et al 
(US 6, 764^947 Bl) in view ofO 'Brien (US 5,81 7, 182). 

As to claim 22, Chan discloses a process comprising: 

• first etching a sacrificial second film 26 (Fig.3b-3c) to expose a first portion (th^ portion 

defined by the undercut) of a conductive structure 18, wherein first etching includes a first etch 

•i 

chemistry and wherein first etching includes a first etch rate; and 
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second etching an amorphous carbon first film 22 to expose a second portion of the 
conductive structure 18 (as shown in Fig.Sb), wherein second etching includes a second etch 
chemistry.. 

Chan fails to explicitly disclose rinsing the conductive structure. Chan teaches that 
cleaning niay be used, as is apparent to those having ordinary skill in the art (col.4, lines 47-57). 
O'Brien teaches that it is useful to rinse after etching in order to remove etchant residues that 
may impact subsequent processing, device yield or reliability (col.4, lines 8-13). It would have 
been obvious to rinse the conductive structure in the method of Chan because O'Brien teaches 
that if is usefiil to rinse after etching in order to remove etchant residues that may impact 
subsequent processing, device yield or reliability. 

i As -to claims 22, 23 and 29, Chan also fails to disclose the relative etch rates of the first 
etch rate and second etch rate. However, the etch rate is result effective variable since a fast etch 
rate saves time whereas a slow etch rate provides for more control. It would have been obvious 
to one with ordinary skill in the art to etch at the cited rates in the modified method of Chan 
because th^ etch rate appears to reflect a result-effective variable which can be optimized., See 
MPEP 2144.05. IIB. ' 

■ i . 

As to claims 24-28, 30-39, Chan discloses that the sacrificial second film is a silicon 
oxide that may be formed "in a variety of manners" such as vapor deposition (col.3, lines 17-20). 
Chan fails to disclose whether the silicon oxide is doped or undoped. O'Brien teaches some 
usefiiLsilicpn oxides such as doped and undoped (BPSG, TEOS col.l, line 50), which are 
obvious to spin-on process or vapor deposit since they are conventional processing techniques in 
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the art. It is also conventional to dope polysilicon as desired to achieve the desired level of 
conductivity. 

Allowable Subject Matter 

Claims 1-3 are allowed over the prior art. 
' Cla^nl 2 would beiallowable if rewritten to overcome the rejection(s) under 35 
U.S.G. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 



Response to Amendment 

; The rejection of claims 1-3 are withdrawn in view of the claim amendment adding that 
first and second dielectric layers are removed by etching. Lee does not disclose or suggest to 
remove the dielectric layejrs. 

The.remaining claims are rejected over Lee and Chan. 

' ;| Response to Arguments 

Applicant's argumlents filed 8/27/07 have been fully considered but they are not 

persuasive to the extent they still apply. 

*• " - • 

^ Applicant argues that Lee has four oxide and two nitride layers, whereas the present 
application has two oxide layers. In response, the claim has open "comprising" language and 
thus is open to more layers than are cited in the claim. Substrate is also a broad term and may 
comprise layers deposited on the substrate as constituting part of the substrate. The claim could 
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be amended by adding m6re limiting language such as contiguous or citing the material of the 

substrate. and that the material is etched. 

Examiner acknowledges that drawings are idealized, however they are depicted as 
vertical, cd'ntrary;to the drawings in Kang which were not perpendicular, and therefore did not 
read on the claimed invention. 

Applicant argues that Lee's dry and then wet etching teaches away. This is not. 
persuasive because it is obvious to vary the type of etching. Dry and then wet may be preferred, 
but it i^; also obvious and known in the art to use dry etching instead of wet etching or vice versa. 

• Exam^iner acknowledges that Lee's structure is in contact with the fourth oxide layer. 
That is why the rejection of claim 1 is withdrawn. The other claims have not been similarly 
amended. . 

Applicant argues that there is ho suggestion to have capacitor walls extending above the 

' ■ ' - i • • 

surrounding dielectric support. In response, this argument is not commensurate in scope with the 

■■ *■ /. 

rejected claims. 

Conclusion ■ 
Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 

MpNTHS ^from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end.of the TflREE^KlONTH shortened statutory period, then the shortened statutory period 

■ ■ ' • ,"* ■!■."■ 

will expirejon the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. ^ 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The 
examiner can nbrmally be reached on Mon-Fri until 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applicaitiohs i^ available through Private PAIR only. For more information about the PAIR 
system, see http;//pair-'dirfect.uspt6.gov. Should you have questions on access to the Private PAIR 
system, pohtict the Electronic Business Center (EBC) at 866-21 7-9197 (toll-free). 

/Anita K Alanko/ 

i j Primary Examiner 

Art Unit 1792 



